The incidence ofsudden and unexpected cardiac death in patients with idiopathic dilated cardiomyopathy is estimated to be between 20 and 45%.' 2 In contrast to hypertrophic cardiomyopathy, of which several systematic studies have shown a high prevalence of repetitive ventricular extrasystoles' 4-which may presage sudden cardiac death-only two recent studies of ventricular arrhythmias using ambulatory electrocardiography have been carried out in patients with idiopathic dilated cardiomyopathy.' 6 We have, therefore, evaluated the data on 60 patients with idiopathic dilated cardiomyopathy who were receiving no antiarrhythmic treatment in a prospective study.
Requests for reprints to Dr K von Oishausen, Innere Medizin III, Bergheimer Strasse 58, D-6900 Heidelberg, West Germany.
Acepted for publication 30 August 1983 Twenty four hour ambulatory electrocardiograms were used to determine the prevalence, frequency, and characteristics of ventricular arrhythmias. Further . Ventricular extrasystoles were rare (<100/24 h) in 11 patients (18%), moderately frequent (101-1000/24 h) in 24 (400/o), and frequent (>1000/24 h) in 25 (42%). The maximum number of ventricular extrasystoles in any one hour was 251±399. There was an excellent correlation between the maximum number of ventricular extrasystoles/hour and the total number/24 h (r5 = 0-97, p<0-001). Table 1 Ventricular tachycardia A total of 247 episodes of ventricular tachycardia was recorded in 25 patients (median 1-5 (range 1-105) episodes/patient). All episodes were brief (3-19 beats) and were not noticed by the patient. The heart rate within the ventricular tachycardias ranged from 105 to 210 beats/min (mean 144±32 beats/min). No significant correlation was found between the sinus rate just before ventricular tachycardia and the rate of ventricular tachycardia (r5 = -0-11, NS). Only three (1%) episodes were initiated by a R on T phenomenon. atrial fibrillation,3 we analysed whether or not patients with atrial fibrillation had a greater proportion of ventricular extrasystoles or ventricular tachycardias compared with the rest of the study group ( (n= 25) mg or methyldigoxin 0 2 mg per day) and four patients digitoxin 0 07-0 1 mg per day. Eleven patients were treated with either diuretics or vasodilators alone or with both. As shown in Table 3 there were no significant differences in clinical and haemodynamic indices for either group. Furthermore, the prevalence and severity of ventricular arrhythmias were similar. Thus no arrhythmogenic effect of digitalis could be established in our comparatively small study group.
Ventricular arrhythmias and left ventricularfunction
Patients with frequent (> 1000 ventricular extrasystoles/24 h; n=25) or infrequent (< 1000 ventricular extrasystoles/24 h; n=35) ventricular extrasystoles showed no significant difference with regard to age, NYHA functional class, cardiac index, end diastolic pressure, and ejection fraction (Table 4 ). In contrast, the mean values of NYHA functional class (3 3. v 2 6; p<005), cardiac index (2-2 v 217 1/min/m2; p<0001), left ventricular end diastolic pressure (21 v 14 mm Hg; p<0-002), and ejection fraction (0.38 v 0-30; p<0.01) were significantly different for patients with (n=25) and without (n=35) ventricular tachycardia. Fig. 3 shows the relation between the frequency of ventricular extrasystoles and ejection fraction and the relation between the grade of arrhythmia and ejection fraction. As Fig. 3b shows there was a wide overlap in the ejection fraction of patients with and without ventricular tachycardia. Thus in patients with idiopathic Three patients died suddenly-that is, within <1 hour of the onset of symptoms. Only one of these three patients had eight couplets and one ventricular tachycardia of eight beats on the ambulatory electrocardiogram (Fig. 2) . The other two patients with sudden cardiac death had three and 18 couplets but no ventricular tachycardia. Four patients died of congestive heart failure. All four patients had ventricular tachycardia of three, four, or eight beats (Fig. 2) . Patients who died of sudden cardiac death (n= 3) or of congestive heart failure (n=4) could not be differenti- 
Discussion
This study shows not only that ventricular arrhythmias occur frequently in patients with idiopathic dilated cardiomyopathy but also that these arrhythmias include a high percentage of high grade arrhythmias.
FREQUENCY AND SEVERITY OF VENTRICULAR ARRHYTHMIAS
All patients had ventricular extrasystoles, with 95% of the patients showing multiform ventricular extrasystoles and 80% repetitive ventricular extrasystoles. Forty two per cent of all patients had > 1000 ventricular extrasystoles/24 h. There was a high prevalence of ventricular extrasystoles even in patients with moderately reduced ejection fractions (0-41-0.55). In this subgroup 40% of 21 patients had >1000 ventricular extrasystoles/24 h and 70% had repetitive ventricular extrasystoles.
The number and complexity of ventricular extrasystoles in idiopathic dilated cardiomyopathy seem to be higher than in any other cardiac disease reported so far. More refined approaches which take into account the number and rate of couplets and ventricular tachycardias in larger samples of patients are necessary to confirm the usefulness of ambulatory monitoring in these patients. In the study of Meinertz et a16 eight patients who died a sudden cardiac death had a mean of 32±12 episodes of ventricular tachycardia and 81±30 couplets/24 h. In contrast six patients who died of congestive heart failure had a mean of 1 2 ±07 episodes of ventricular tachycardia and 0 5 couplets/24 h. Our data do not support these findings since only two of 60 patients had > 10 episodes of ventricular tachycardia in 24 hours (Fig. 2) and only five had >80 paired ventricular extrasystoles/24 h. None of these patients died a sudden cardiac death during the follow up period.
Thus our data show that it is more reliable to identify patients with idiopathic dilated cardiomyopathy at risk of sudden cardiac death by their severely impaired ventricular function and not by the result of 24 hour ambulatory monitoring. idiopathic dilated cardiomyopathy. 
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